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IHHOACHUTEJBHAA 3AIINCKA

Pabouas nporpamma no MmaTeMaTuke COCTaBiIeHA Ha 0cHOBE DeiepaabHOro rocy1apcTBEHHOr0 00pa30BaTEIbHOIO CTaHAAPTa OCHOBHOI'O OOILETr0
obpazoBanus u PenepanbHOI MPOrpaMMBbl IO MaTeMaTHKE B COOTBETCTBUU ¢ KoHIenueil pa3BuTust MaTeMaTu4eckoro oopazoBanus B Poccuiickoi
denepanuu.

Heau n3yvyenus mareMaTuku B 7-9 kiaccax:

L OBJIaJICHUEC CHCTGMOﬁ MaTEeMaTHUYCCKUX 3H3,HPII>1 nu YMCHHﬁ, HGOGXOI[I/IMBIX JJIA HpI/IMeHeHI/ISI B HpaKTI/I‘ICCKOﬁ ACATCIIbHOCTH, I/I3y‘IeHI/I$I CMCKHBIX
JTUCITUTIINH, TIPOJOJKEHUST 00pa30BaHUs;

* HHTe/UIeKTyaJibHOe pa3BUTHe, HOPMHUPOBAHUE KAUYECTB JUIYHOCTH, HEOOXOAMMBIX YEJIOBEKY JJIS MMOJTHOIICHHOM KU3HH B COBPEMEHHOM OOIIECTBE:
SICHOCTh MW TOYHOCTHL MBICJIH, KpI/ITI/IqHOCTI) MBINJICHUA, HUHTYUL M, JJOTMYCCKOE€ MBIINIJIICHUE, JJICMCHTBI aJIFOpI/ITMH‘ICCKOﬁ KyJII)TypI)I,
MIPOCTPAHCTBEHHBIX MPEICTaBICHUI, CHOCOOHOCTh K IPEOJA0TICHHUIO TPYTHOCTEH;

e ¢dopMupoBaHMe NpeacTaBJeHUH 00 HAEIX U METOAaX MAaTeMaTUKH KaK YHHUBEPCAJIBHOTO SI3bIKAa HAYKU U TEXHUKH, CPEACTBA MOJICITHPOBAHUS
SIBJIEHUM U TIPOLIECCOB;

L] BOCIIUTAHUEC Ky.HI)TypI)I JIMYHOCTH, OTHOIICHUS K MAaTEMAaTHKE KaK K 4aCTu O6IH6HGHOBC‘IGCKOﬁ KyJII)TypI)I, IIOHUMAHHUEC 3HAYUMOCTU MATCMATHUKHU
JUTsl HAYYHO-TEXHUYECKOI0 MPOorpecca;

¢ npuodpeTeHNe KOHKPETHBIX 3HAHUHN O IPOCTPAHCTBE U MPAKTUYECKU 3HAYUMBIX YMEHHM, JOPMUPOBAHUE A3bIKA OMUCAHUS 00BEKTOB OKPYKAIOIIETO
MUpa, JUIsl pa3BUTHS IPOCTPAHCTBEHHOI'O BOOOPAKEHUS U UHTYULIMU, MATEMAaTUYECKON KYJIbTYpPBI, JAJI1 3CTETUYECKOT0 BOCIIUTAHUS 00YyYarOLIUXCS.
N3ydenue reoMeTpuy BHOCUT BKJIA/l B Pa3BUTHUE JIOTUYECKOTO MBIILIECHUS, B JOPMUPOBAHUE MOHATHUS JOKA3aTEIbCTBA.

® pa3BUTHE BBIUYUCIUTEIBHBIX U (POPMATbHO-OMEPATUBHBIX aNTeOpanyecKux YMEHUH J0 ypOBHs, MO3BOJISIONIETO YBEPEHHO MCIOIB30BaTh UX MPHU
pelIeHnH 3a7]ad MaTeMaTUKH U CMEXHBIX MpeAMETOB ((pu3uka, XuMusi, OCHOBbl MH(POPMATUKHN U BBIYUCIUTEIHHON TEXHUKH), YCBOCHHUE ammapaTa
ypaBHeHI/Iﬁ nu HepaBeHCTB KaK OCHOBHOTI'O Cpe)ICTBa MAaTEMAaTUYCCKOT' O MO}IGJ’H/IPOB&HI/ISI HpI/IKJ'IaI[HI)IX 3aaa4, OCYHIGCTBJ'IGHI/IG q)yHKHPIOHaJII)HOfI
IOJArOTOBKHU LIKOJIBHUKOB. B X0/1€ n3y4ueHus Kypca yJalyecs OBlIaJAeBaloT IPUEMAMU BBIYUCIIEHUNM Ha KAJIBKYJISTOPE.

Co3zHarenbHOE OBJIa/IEHNE YUallUMUCS CUCTEMOM MaTeMaTUUeCKUX 3HAHUHM U yMEHHI He00X0IMMO B TOBCEAHEBHOM JKU3HM U1 U3YUEHHUS] CMEXHBIX
JUCLUIUIMH U MTPOAOJIKEHHs 00pa30BaHusl.

[TpakTHyeckas 3HAUMMOCTh IIKOJIBHOTO Kypca MaTeMaTHKd OOyCJOBJIEHAa TeM, 4TO €€ OOBEKTOM SBISIOTCA KOJIWYECTBEHHBIE OTHOIIEHUS
JelcTBUTEN HOrO MUpa. MaTeMaTHueckasi MOAroToBKa HEOOXoauMa Uil IOHUMaHUs MPUHIUIIOB YCTPOWCTBA U UCHOJIb30BAHUS COBPEMEHHON TEXHHKH,
BOCIIPUATHS HAYYHBIX U TEXHUYECKUX MOHATUN M Hlel. MaTemaTuka sBII€TCs A3BIKOM HAYKH U TeXHUKU. C €€ MOMOIIBI0 MOJETUPYIOTCS U U3y4daroTcs
SIBJICHUS U TIPOLIECCHI, IPOUCXOIAIIUE B IIPUPOLE.

Maremartuka SBJIsS€TCS OJHUM U3 OTIOPHBIX IPEIMETOB OCHOBHOM LIKOJIBI: OHa o0ecreunBaeT M3ydeHHe APYrux JTUCHUILIMH. B nepByro ouepenb 310
OTHOCHUTCS K MpEeIMETaM €CTECTBEHHO-HAYYHOTO 1IMKJIA, B YACTHOCTHU K (u3uKe. Pa3BuTHE JTOrMYeCKOro MBIIIICHUS yJallluXcsl TP 00Yy4eHUH MaTeMaTHKe
CIOCOOCTBYET YCBOEHUIO MPEAMETOB I'yMaHUTApHOIO UK. [IpakTnyeckre yMeHus U HaBbIKM MaTEMaTHUECKOI0 XapakTepa HeoOXOIUMBI JIsl TPYAOBOM
U Tpo(eCCHOHANBHOM MOJrOTOBKH HIKOJIBHUKOB.

Pa3BuTHe ydammxcs MNpaBWIIBHBIX IMPEACTABICHUN O CYHIIHOCTHM U MPOUCXOXKICHWU MaTeMaTHMYeCKHUX aOCTpakiuil, COOTHOIIEHWU PEaJTbHOro U
UCaTbHOIO0, XapaKTepe OTPAXKEHHS MaTeMaTHYecKOW HAyKOM SIBJIEHMH W IPOLECCOB PEaJbHOr0 MHUpPA, MECTe anredpbl B CHUCTEME HayK M pPOJId



MaTeMaTHYECKOTr0 MOJICIMPOBAHUS B HAYYHOM IMO3HAHUU M B MPAKTHKE CIOCOOCTBYET (HOPMUPOBAHHIO HAYYHOT'O MHUPOBO33PEHUS YYAIIMXCS M KayecTB
MBIILJICHHS], HEOOXOIMMBIX JIJIS /IalITAlldd B COBPEMEHHOM HH(OPMAIIMOHHOM OOIIECTBE.

Tp€6y51 oT yqanmxca YMCTBCHHBIX 1 BOJICBBIX yCHHHfI, KOHHCHTpaHI/II/I BHHUMAaHHA, aKTUBHOCTH pa3BI/ITOFO B006pa)KeHI/ISI, MaTCMaTHUKa pa33HBaeT
HPABCTBCHHBIC YEPTHI JUYHOCTH (HACTOWYUBOCTD, IICJICYCTPEMIICHHOCTh, TBOPYECKYIO aKTHBHOCTh, CAMOCTOSATEIBHOCTh, OTBETCTBEHHOCTD, TP YAOIIO0HE,
Z[I/ICI_II/IHJII/IHy nu KpI/ITI/I‘-IHOCTB MBIH_U'IGHI/ISI) nu yMeHI/Ie aprMeHTI/IPOBaHO OTCTanBaThb CBOU BIIJIAAbI U Y6€)K,HGHI/ISI, a TaKXE CHOCO6HOCTB HpI/IHI/IMaTB
CaMOCTOSITEIIbHBIC PCIIICHHUS.

W3yueHre MareMaTHKH\ CYIIECTBEHHO PACIIUPSIET KPYyro3op ydyaliuxcs, 3HaKOMs UX C UHAYKIIUCH, 0000IeHHEeM U KOHKpETH3alkel, aHaTu30M U
CHUHTE30M, KJIaCCH(HUKAIIUCH M CUCTeMaTH3allkel, abcTparnipoBaHUeM, aHaJIorueld. AKTHBHOE MCIIOIb30BaHME 3a7ad Ha BCEX 3Talax y4eOHOro rmpoiecca
pa3BHBACT TBOPUYECKUE CIIOCOOHOCTH IKOJIHHHKOB.

W3yueHne MaTeMaTUKU MO3BOJSAET (POPMUPOBATH YMEHHS W HAaBBIKM YMCTBEHHOTO TpYJa - MJIAHMPOBAHUE CBOEH PadOThI, IOUCK PallMOHAIBHBIX
nyTei e€ BBITIOJHEHUS, KPUTUYECKasl OIICHKA Pe3yJbTaToB. B mporiecce u3yveHus areOpbl MIKOJIbHUKH TOJDKHBI HAYYUTHCS U3JIaraTh CBOU MBICIH SICHO U
I/IC‘ICpHI)IBaIOHIC, JJAKOHHUYHO U éMKO, HpI/IO6p€CTI/I HaBBIKHK YE€TKOI'O, aKKypaTHOFO 158 FpaMOTHOFO BBITIIOJIHCHUSA MAaTCMATHUUYCCKHUX 3aHHC€I>'I.

3agaun:

BamHei’Imef/i 38,213‘{61\/’1 IIKOJIBHOTO Kypca MAaTEMATHUKU SIBJISACTCSA pa3BI/ITI/Ie JIOTUYCCKOT'O MBIIIJIICHUA yqaumxcs[. CaMI/I 06"I>GKTBI MATCMATHYCCKUX
YMO3aKJIFOUCHUH ¥ MPUHSTHIC B MATEMATHKE MPABUJIa UX KOHCTPYUPOBAHUS CIIOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHUH U y4aT 0OOCHOBBIBATH U JIOKA3bIBATH
CY)K[[CHI/IFI, HpI/IBOI[I/ITI) YCTKHC OHpeI[eJICHI/IFI, pa3BI/IBaIOT JIOFI/IT-IGCKyIO I/IHTYI/IIII/IIO, KpaTKO 1 HarJIsITHO paCKpI)IBaIOT MECXAaHHN3M JIOTHYCCKHUX HOCTpOCHHfI 158
y4daT uX npuMeHeHHt0. TeM caMbiM MaTeMaTHKa 3aHUMAeT OJTHO M3 BEIYIIMX MECT B (POPMUPOBAHHU HAYYHO-TEOPETHUYECKOTO MBIILICHHS IIKOJIbHUKOB.
PackppiBasi BHYTPEHHIOIO TapMOHHMIO MaT€MaTHKH, (HOpPMHUpYs MOHMMAaHUE KpPacOThl W M3SIIECTBA MaTEMAaTHYECKHX pACCYXKIEHHH, anreOpa BHOCHT
3HAYUTENBHBIA BKJIAJ] B 3CTETUYECKOE BOCIIUTAHUE YUAIIIUXCSL.

MecTo npeamera B yueOHOM MJIaHe:

Cpok peanuzauuu mnporpammsl — 3 rozga. CorjacHO KajeHJapHO-yueOHOMY IJIaHy T'MMHA3MU JUIs U3y4eHMs NpeiMeTa MaTeMaTHKa Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus orBoauTcss 510 yacoB, u3 pacuera S5 yacoB B Henemo. Ha uzyuenne npeamera B 8A, 8b u 81" kitaccax B JaHHOM y4eOHOM
roxay otBoautcs no 164 gaca.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA KYPCA

PAIIMOHAJIBHBIE UMCJIA
BrinyckHuk Hayuures:
1) moHMMaTh 0COOCHHOCTH JECATHYHON CUCTEMBI CUUCIICHNUS;
2) BIAAETh MOHATUSIMH, CBI3aHHBIMHU C JISIMMOCTBIO HATYpaJIbHBIX YUCEI;
3) BBIpaXaTh YKCIIA B IKBUBAJICHTHBIX (hOpMax, BbIOMpasi HanboJiee MOAXOISIIYI0 B 3aBUCHMOCTH OT KOHKPETHOH CUTYaIINu;
4) cpaBHHMBATH M yIOPSIOYUBATH PAllHOHATIBHBIC YUCIIA,
5) BBINOJHATH BHIYUCIICHHS C PAIIMOHAILHBIMH YHCIIAMH, COYETasl YCTHBIC U MTUChbMEHHBIC IPUEMbI BBIYMCIICHHN, TPUMEHEHUE KaIbKYIATOPA;



6)

7)

HCIIOJIb30BATh NOHATUA U YMCHHS, CBA3AHHBIC C ITPOMOPIUOHAJIBHOCTHIO BEJIMUWH, NPOUCHTAMHU B XOJAC PCIICHUSA MAaTCMAaTUUICCKUX 3a/lad U 3a1a4 U3
CMCKHBIX IIPEAMETOB, BBIIIOJIHATE HE CJIOKHBIC IIPAKTUYCCKHUE PACUCTEI.

Bbll’lyCKHuK noyuyum 603MOIHCHOCMb.!

NO3HAKOMUMbCA C NOSUYUOHHbIMU CUCMeMAaAMU CHUCTIEHUSL ¢ OCHOBAHUAMU, OMIUYHbIMU OMm ]0,

8) yenybums u pazeums npedcmasienus 0 HAMypPAIbHbIX YUCIAX U CEOUCMBAX OeNTUMOCU,

9)

1)
2)

HAYYUMbCSL  UCNOAb308AMb  NPUEMbL, PAYUOHAIUSUPVIOWUE BbIYUCTICHUS, NPUOOpecmu NpPUSbIYKY KOHMPOIUPOSAMb GbIYUCICHUS, 6blOUPAsL
nooxXo0swuLl 0151 CUMYayuu Cnocoo.

JIEUCTBUTEJILHBIE UNCJIA
BrinyckHuK Haydures:
HCII0JIb30BaTh HA4aJIbHbIE IIPEICTABICHHS O MHOXKECTBE IEHCTBUTEIBHBIX YUCEIT;
BJIAJIETh IOHATUEM KBAJIPAaTHOTO KOPHS, IPUMEHSATh €TI0 B BEIYUCIICHUSX.
Buinyckuux nonyuum 603moducHocms.

3) paseunio npedcmaeﬂeuue O Hucine u 4ucjiloevlx cucmemax om HamypajilbHblx 00 OelicmeumenbHbix uucei, o poju BLIYUCTCHUL 8 YeN08e4eCKOol

npakmuke,

4) pazeums u yenyoume sHaHUsL 0 OeCAMUUHOU 3ANUCU OCUCMBUMETbHBIX YUCel (nepuodudeckue u Henepuoouyeckue opoou).

1)

2)

3)

1)
2)
3)
4)

5)

MN3MEPEHUA, ITPUBJIVDKEHU A, OHEHKHA
BhInycKHUK Hay4UTCS:
WCIIOJIb30BATh B XOJIC PEIICHUS JIEMEHTAPHBIE TIPEICTABIICHHUS, CBI3aHHbIC ¢ TPHOIMKCHHBIMU 3HAYCHUSIMHA BEJTUYHH.
Buinycknux nonyuum 603modcnocms:
NOHAMb, YMO YUCTI08ble OAHHble, KOMOPble UCNONb3VIOMCA 01 XAPAKMEPUCTUKU 00BEKMO8 OKPYHCAIOWe20 MUpA, AGIAI0MCA NPEeUMyujeCmeeHHo,
NPUOTUNCEHHBIMU, YMO NO 3ANUCU NPUOIUNCEHHBIX 3HAYEHUL, COOEPHCAUUXCI 8 UHHOPMAYUOHHBIX UCIOUHUKAX, MOJCHO CYOUMb O NOSPEUHOCIU
NPUOIUIHCEHUSL,
NOHSAMb, YMO NOSPEUHOCIb PE3YIbMAmMa GblYUCIEHULL QOJHCHA ObIMb COUSMEPUMA C NOSPEUHOCTBIO UCXOOHBIX OAHHBIX.

AJITEBPANMYECKUE BBIPAXKEHM A
BrinmyckHuK Haydures:
BIIQ/IETh MOHSATUSMU TOXKIECTBOY, «TOKIECTBEHHOE MPeoOpa3zoBaHUE, pEIIaTh 3a1a4H, CoJIepKaliue OyKBeHHbIE TaHHBIS; paboTaTh ¢ hopMynamu;
BBITIOJIHATH HpeO6paSOBaHI/I${ BBIpa)KeHHfI, co;lepmanmx CTCIICHU C OCJIBIMU ITIOKA3aTCIIsIMU U KBaHpaTHBIe KOpHI/I,
BBITIONHSATH TOX/IECTBEHHBIE MTPEOOPa30BaHUS PAIIMOHATBHBIX BHIPXEHUI Ha OCHOBE MPABUJ JEHCTBHI HAJ MHOTOWICHAMHU M alre0pandecKuMu
TpOo0sIMH,
BBITIONHSATH Pa3NioKeHNE MHOTOYWICHOB HA MHOXKHUTEIH.
BolnyckHux noayuum 603MOHMCHOCHb.
HAY4UmMbCsi 8bINOJHAMb MHO20ULA208ble NPE0OPA308AHUSL PAYUOHATLHBIX GbIPANCEHUN, NPUMEHSIS WUPOKULL HADOP cnocob08 U npuemos;



6)

1)
2)

3)
4)

5)

1)
2)
3)
4)

5)

1)
2)
3)
4)

5)

NPUMEHAMb  MONHCOeCMEeHHble NPeodpa3’0éanus Ol peweHus 3a0ay U3 PA3IuyHbLIX pazoenos Kypca (Hanpumep, OISl HAXONCOeHUs
HAubOIbUe20/HAUMEHbUIE20 SHAYEHUSL BbIPAICEHUS).

YPABHEHUA
BrinyckHuK Haydures:
pelaTh OCHOBHBIC BUJIbI PAIIHOHAILHBIX YPABHEHHIA C OJJHOM ITEPEeMEHHOW, CUCTEMBI IBYX YPaBHEHHH C JIBYMsI IEPEeMEHHBIMU;
MMOHNMATh ypaBHEHUE KAaK BAXKHEHIIYI0O MATEMAaTUYECKYI0 MOJENb JUIS OMHCAHHS U W3YYCHHsI Pa3sHOOOPA3HBIX pPEaTbHBIX CUTYyallud, peliarh
TEKCTOBBIC 33]1a41 ATeOPAnIECKHM METOIOM;
MPUMEHSTH rpadudecKue MpeACTaBICHUS JIJIsl HCCIICIOBAHUS YPABHEHUH, UCCIICIOBAHUS M PEIICHHUS CUCTEM YPaBHEHUH C IBYMs TICPEMEHHBIMH.
Buinycknux nonyuum 603modicHocmy:
0671a0emb CNeYUaIbHbIMU NPUEMAMU DeUleHUsl YPAGHEHUNl U CUCTeM YPABHEHUll, Y8ePeHHO NPUMEHAMb annapam YPAaeHeHull O1si peuleHus
PA3HO0OPA3ZHBIX 3A0aY U3 MANEMAMUKU, CMENHCHBIX NPEOMEmos, NPAKMUKU,
npuMeHAmb cpaguieckue npedcmasienuss 01s UCC1e008aHUs YPAGHEHULL, CUCTEM YPAGHEeHUU, co0eparcauux OyKeeHHble KO huyueHmul.

HEPABEHCTBA
BrImycKHUK Hay4uTCS:
MOHUMATh U IPUMEHSTh TEPMHHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIIICHUEM HEPaBEHCTB, CBOWCTBA YHCIIOBBIX HEPABEHCTB;
pelaTh JMHEHHBIE HEPABEHCTBA C OHOM NMEPEMEHHOM U UX CUCTEMBI;, pelaTh KBaJApaTHBIE HEPABEHCTBA C OTIOPOIl Ha rpad)uIecKre MPeICTaBICHNUS;
NPUMEHSATH anmapar HepaBeHCTB IS PELICHNUS 3a/1a4 U3 Pa3InYHbIX Pa3/iesioB Kypca.
BoinyckHuk noayyum 603mModcHOCIb HAYUUMbCA!
PA3HOOOPA3HBIMU  NpUeMamu  O0OKA3AMeNbCmead HEPABeHCmMS, VBEPEeHHO NPUMEHAMb annapam HepaeeHcme O peueHus pa3HOo0OPaA3HbIX
mMamemamuyeckux 3a0ad u 3a0ay U3 CMe}CHbIX NPeoMemos, NPakmuku.
Ipumenamo epaguueckue npedcmasnenuss 015 UCCIe008aAHUSA HEPABEHCNG, CUCTEM HEPABEHCMS, COO0epIHCaujux OyKeeHHble Kod(hGuyuenmoi.

OCHOBHBIE ITOHATHUA. YUCIIOBBIE ®YHKIIMN
BrinmyckHuK HayduTcs:
MMOHUMATh U UCTIOJH30BaTh (PYHKIIMOHATBHBIE TIOHATHUS U SI3bIK (TEPMUHBI, CAUMBOJIMYECKHE 0003HAYCHMS);
CTPOUTH rpauKH dIEMEHTAPHBIX (YHKIIHI; HCCIIEIOBATH CBOMCTBA YMCIOBBIX (DYHKIIMI HA OCHOBE U3YUCHUS TOBEACHUS UX TpauKOB;
MOHUMATh (YHKIUIO KaK BaXHEWIYI0 MaTeMaTHYEeCKyH MOJETb ISl OMUCAHHS MPOILIECCOB U SBJICHHUM OKPYKAIOIIETO MHUpPA, MPUMEHSTH
(O YHKIIMOHATBHBIN S3BIK JJISI OMMMCAHUS M UCCIICIOBAHUS 3aBUCUMOCTEN MEX Ay (GU3NIECCKUMH BEIIMUNHAMMU.
Buinyckuux nonyuum 603mMoiCHOCb HAYYUMBCA:
npoBOOUMb UCCLEO08AHUS, CBA3AHHbIE C U3VUEHUEeM CBOUCME (YHKYUL, 6 MOM HUCIe ¢ UCNOIb308AHUEM KOMNbIOmepa, HA OCHO8e 2padukros
U3YUEHHBIX YYHKYULL Cmpoums boJee ClLodcHble epapuKu (KYCoUHO-3A0aHHble, C «BbIKOJIOMBIMUY MOYKAMU U M. N.);
UCNOIb3068aMb PYHKYUOHATIbHBIE NPEOCMABNeHUs U C8OUCMBA PYHKYULL Ol peuleHUss MameMamudecKux 3a0a4d U3 pasiuyHvlx pasoenos Kypcd.

UYHNCJIOBBIE [TOCJIEAOBATEJIBHOCTU



1)
2)

3)

4)

BrinyckHuK Haydures:

IIOHUMATh U MCII0JIb30BaTh A3bIK OCIEI0BATEIBHOCTEH (TEPMUHBI, CUMBOJIMYECKHE 0003HAUCHMS);

OPUMEHATH (OPMYJIbI, CBSI3aHHBIE C apU(PMETUYECKONH U T€OMETPHUECKOW MPOTPEeCcCHsIMHU, U anmapar, cOpMUPOBAHHBIN MPU U3YUYEHUH JPYTUX
pa3elioB Kypea, K PeLIEHHUIO 3a7ja4 B TOM YHCJIE C KOHTEKCTOM U3 PEAIbHOU KU3HU.

Buinycknux nonyuum 603MOHCHOCHb HAYYUMbCAL:

pewams KoMOUHamopHvie 3a0a4u ¢ npUMeHeHUeM QOpMYIL N-20 YleHA U CYMMbl NePEbIX N YJIeHO8 APUPMemuUieckoll U 2e0Mempuieckoli npocpeccutl,
NPUMEHSIS. NPU SMOM annapam ypasHeHull U HepaeeHcms,

HOHUMAMb ApUGMEMUUEcKyIo U 2e0MEeMPUIECcKyIo NPO2PecCcuU KaxK QYHKYUuu HamypaibHo20 ap2yMeHma, CéA3bl8ams apu@mMemuyecKyio npocpeccuio
C IUHEUHBIM POCOM, 2eOMEMPUUECKYIO — C IKCHOHEHYUAIbHBIM POCHIOM.

OIIMCATEJIbHAS CTATUCTHUKA
BblnycKHUK Hay4UTCs UCTIOIB30BaTh MIPOCTEUIINE CIIOCOOBI ITPEICTABICHHS U aHAIN3a CTATUCTUYECKUX JaHHbIX.
Buinyckuux nonyuum 603mM0iCHOCIb NpUoOpecmu nep8oHAYAIbHbIL ONbIM OP2aAHU3AYUL cOOPA OAHHBIX NPU NPOBEOEeHUU ONPOCca 0OUEeCmEeHHO20

MHEHUA, OCYyWecmeiiimsb UX adnaius, npeécmaeﬂﬂmb pes3yibmanibl onpoca 6 suoe ma6ﬂuub1, ()UCZZpClMMbl.

CJIVUAUHBIE COBBITUS U BEPOSTHOCTD

BBIHYCKHI/IK HAaYy4IUTCAd HAXOANUTH OTHOCHUTCIIbHYIO HaCTOTY U BECPOATHOCTH CHy‘l&ﬁHOI‘O COOBITHSL.

Bbll’lyCKHl/lK nouaydunt 603MONCHOCMb npuo6pecmu onslm l’lp06€0€Hl/lﬂ CﬂyllalZHblx IKCnepumennios, 6 mom 4ducie, C NOMOubio KOMNbIOMEPHO2O0

MO()@]ZHpO@ClHZ/l}l, UHmepnpemayuu ux pes3yjibnanoes.

KOMBHUHATOPUKA

BoinyckHUK HaydUTCs periaTb KOMOMHATOPHbIE 337jaul Ha HAXO0KIEHHE Yuciia 00BEKTOB M1 KOMOMHALIUH.

BblnyCKHMK nOJYyYuUnm 603MOHCHOCNTb HAYUUMbCA HEKOMOPbIM CNEYUAIbHbIM npUemam peuerus KOM6uHam0prlX 3a0ad.

2)
3)
4)

5)
6)

HATJIAJHASA TEOMETPUA
Buvinycknuk nayyumes:
pacrno3HaBaTh Ha 4YepTekKax, pUCYHKaX, MOJIESIX U B OKPYKAIOIIEeM MUPE IIJIOCKHE U MTPOCTPAHCTBEHHBIE FeOMeTpHUEcKUe (DUTYPBI;
pacrio3HaBaTh pa3BepTKU Ky0a, MPsIMOYTOJIbHOTO HapajljieNenure/ia, IpaBuibHON NUpaMuIbl, IWIMHIpPA U KOHYCA;
OTIpeIEIIATh 1O JMHEHHBIM pa3MepaM pa3BepTKH (PUryphl TUHEHHBIE pa3Mepbl caMoil PUTYpbl U HA0O0POT;
BBIUUCIIATH 00bEM MPSAMOYTOJILHOTO Mapaiesienune a.

Buinycknux nonyuum 603MONCHOCHb:
BBIUUCIIATH 00BEMBI IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpP, COCTABICHHBIX U3 MPSMOYTOJIbHBIX MapaljiesIeUIeIOB;
yIIIyOUTB M pa3BUTh MPEJCTABICHHS O IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax;
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MNPUMCHATH NOHATUC PA3BCPTKU IJISA BBIIIOJIHCHUSA MMPAKTUYCCKUX PpaCYCTOB.

I'EOMETPUYECKUE ®UT'YPbI

Buinycknux nayuumcsi:
I10JIb30BATHCSA A3BIKOM T€OMETPUH IJIs1 OIMCAHUS IIPEIMETOB OKPY’KAIOILEr0 MUPA U UX B3aUMHOTO PACIIONIOKEHMS;
pacrio3HaBaTh U U300paXkaTh Ha YePTEXKaxX U PUCYHKaX reoMeTpuyeckre (GUrypbl U UX KOHPUTypaluy;
HAXOJUTh 3HAYEHHS JIMH JTUHEHHBIX 3JIeMEHTOB (PUI'Yyp U X OTHOLIEHHUS, TPaLyCcHYI0 Mepy yrioB oT 0 1o 180°, mpumenss onpeenenus, coiicTsa
U TIPU3HAKU QUTYp U UX JIEMEHTOB, OTHOLIEHUS (GUryp (paBeHCTBO, M0J00Me, CHMMETPHUH, IOBOPOT, NapajlIe/IbHbINA IIEpeHoc);
OIIEPUPOBATH C HAYAJIbHBIMU MTOHATUAMHU TPUTOHOMETPHUHM U BBIIIOJIHATH JIEMEHTAPHbIE ONlepaliiy HajJ QYHKIUSIMHU YIJIOB;
pemaTh 3a/1a4d Ha JOKa3aTelbCTBO, OMMPAsCh HA M3yYEHHBIE CBOWCTBA (PUT'Yp M OTHOIICHUH MEX/Ty HUIMH U IPUMEHSISI U3yYCHHBIE METObI
JI0Ka3aTeNbCTB;
pelIaTh HEeCI0XKHbIE 337ja4l Ha [IOCTPOEHUE, IPUMEHSSI OCHOBHBIE AJITOPUTMBI IOCTPOEHUSI C TOMOLIBIO HUPKYJIS U JIMHEHKH;
peaTh NpocTeiime MIaHUMETPUIECKUE 3a/1a41 B IPOCTPAHCTBE.

Buvinycknux nomyuum 603MONCHOCHb.
OBJIA/IETh METOJIAMH PEIICHUS 3a/1a4 HA BBIYUCIICHUS U I0KA3aTEIbCTBA, METOAOM OT MPOTUBHOTO, METOJIOM MOI00MS, METOJIOM Tiepedopa
BAPUAHTOB U METOJOM I€OMETPUUYECKUX MECT TOUYEK;
PUOOPECTH ONBIT IPUMEHEHHUS ANTeOpPandecKoro ¥ TPUTOHOMETPUYECKOTO armapara U UJei JBHKEHUS MPH PeIICHIH T€OMETPHUECKUX 3a/1a4;
OBJIAJIETh TPAAULMOHHON CXEMOM pelIeHUs 3a/1a4 Ha IIOCTPOCHUE C IIOMOLIBIO LIUPKYJIA U JIMHEUKU: aHAJIU3, IOCTPOEHUE, J0KA3aTeIbCTBO U
UCCIIEIOBAHMUE;
HAy4YMThCS PEIIaTh 337a4l Ha IOCTPOEHHUE METO/IOM F€OMETPUUECKOT0 MECTa TOUEK M METOJIOM MO00uS;
MPUOOPECTH OIBIT UCCIIETOBAHUS CBOMCTB MIAHUMETPUUECKUX (DUTYpP C TOMOIIBI0 KOMIIBIOTEPHBIX MPOTPaMM;
IPUOOPECTHU OMBIT BBIMOJHEHUS IPOEKTOB Mo TeMaM: «I eomeTpuueckre npeodpa3oBaHus Ha IIIOCKOCTHY, «I[locTpoeHne oTpe3koB 1o hopmyiey.

N3MEPEHUE 'EOMETPUYECKUX BEJIMYNH

Buvinycknux nayyumes:
HCIIO/IB30BaTh CBOMCTBA U3MEPEHUS JUIMH, IIJIOLIAAEH U YIVIOB IIPU PEIICHUHU 3a1a4 Ha HaXOKICHUE JUIMHBI OTPE3Ka, JUIMHBI OKPY>KHOCTH,
IpayCHOM MepHI yria;
BBIUUCIIATH JJIMHBI TUHEWHBIX 3JIEMEHTOB (DUTYP U MX YIJIbI, HCIIONIB3YS (POPMYJIBI [UIMHBI OKPY>KHOCTHU M JUTMHBI IYTH OKPY>KHOCTH, (POPMYJIBI
momasei puryp;
BBIYUCIIATH IUIOLIAJN TPEYTOJIbHUKOB, IIPSMOYTOJIBHUKOB, IIapAJIJIEIIONPAMMOB, TpallelUi, KPyrOB U CEKTOPOB;
BBIYHUCIIATH NIMHY OKPYKHOCTH, JUTMHY JyTH OKPYKHOCTH;
pelaTh 3a/1aur Ha JOKa3aTelbCTBO C UCMOIb30BaHUEM (DOPMYIT ITTMHBI OKPYKHOCTH U ITIMHBI IyTH OKPYKHOCTH, (hopMyI miiomiaieit Gpuryp;
pelaTh NpakTHUYEeCKHUEe 3a/1a4M, CBA3aHHbIE C HAXOKICHHEM F€OMETPUUECKHUX BEIMUUH (UCIIONb3Ys IPU HEOOXOIMMOCTH CITPABOYHUKHU U
TEXHUYECKUE CPE/ICTBA).
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Buinyckuux nonyuum 603mMoiCHOCHb:

BLIHUCTAMb NAOUWAOU PUSYP, COCMABIEHHBIX U3 08YX UIU DOLee NPAMOY20NbHUKOS, NAPAJLIEN02PAMMOS, MPEY2OIbHUKO8, KpYed U CeKmopa;
BLIYUCTAMb NAOUWAOU MHO20Y20IbHUKOB, UCNOIb3YSL OMHOUEHUS PABHOBEIUKOCMU U PABHOCOCMABIEHHOCMUL,

npuobpecmu onvim NPUMEHeHUs. aleedPauiecKoeo u mpueoHOMEempU4ecKko20 annapama u uoetl O8UNCeHUS NPU peuleHul 3a0ay Ha GbIYUCIeHUEe
niowaoel MHO20y20lbHUKOB.

KOOPIMHATEI
Buinyckuux nayuumes:
BBIYHCIIATH IJIMHY OTPE3Ka I10 KOOPAMHATAM €T0 KOHIIOB; BBIYUCIIATh KOOPAUHATHI CEPEIUHBI OTPE3Ka;
HCIIOJIB30BaTh KOOPAMHATHBIA METOJ IS U3YYCHUS CBOMCTB IIPSIMBIX U OKPY’KHOCTEH.

Bbll’lyCKHuK noiyuyum 603MOINCHOCMb.!

osenadems KoopduHamelM Memooom peuteruA 3a0ay4 Ha éviYUCAeHUe U 00Ka3ameﬂbcmeo;

npuo6pecmu onsvlm UCNONb306AHUSL KOMNBIOMEPHBIX NPOcPAMM 0711 AQHANU3A YACTHBIX cydaes 63auUMHO20 paAcCnolOdHCEeHUA OprOfCHOCmeﬁ u
npAmbslx,

npuo6pecmu Oonsvint 6blNOJIHEHUS NPOEKmMO8 Ha mem)y «prweHeHue KoopOuHamHozo Mmemooa npu peuiteHuu 3a0ay4 Ha 8bIYUCTEHUe U
00KA3amelbCmeoy.

BEKTOPDI

Buinycknux nayuumces:

ONEPUPOBATH C BEKTOPAMU: HAXOJIUTh CYMMY M Pa3HOCTb JIByX BEKTOPOB, 3aJJaHHBIX T€OMETPUYECKH, HAXOIUTh BEKTOP, PABHBIN MPOU3BEICHUIO
3aJaHHOT0 BEKTOPA HA YUCIIO;

HAaXOJUTb JUIsl BEKTOPOB, 3a/IaHHBIX KOOPJMHATAMU: JUINHY BEKTOPA, KOOPINHATHI CyMMbI M Pa3HOCTH JIBYX U 00JIee BEKTOPOB, KOOPAUHATHI
MIPOU3BECHUS BEKTOPA HA YUCIIO, TPUMEHSS P HEOOXOJUMOCTH COYETATENIbHBIN, TEPEMECTUTENbHBIN U paclipeleIUTENbHbIA 3aKOHBI;
BBIYMCIIATH CKAJISIPHOE NMPOU3BEICHUE BEKTOPOB, HAXOANUTh YTOJI MEXK1y BEKTOPAaMH, YCTAaHABJIMBATh NEPIEHANKYIAPHOCTh IPSIMBIX.

Bbll’lyCKHuK noiyuyum 603MONCHOCMb.!
o61adems BEKMOPHbIM Memooom st peuteHun 3a0ay HA 8bIYUCTICHUE U 00K030m€ﬂme€0,'
npuo6pecmu Oonvlnt 6blNOJIHEHUSA NPOEKmMOo6 Ha mem)y «Hpu/vzeHeHue B6EKMOPHO2O Mmemooa npu peweruu 3a0a4 Ha 8blYUCTeHUEe U OOKA3AMENbCIBO Y.



COJAEP)KAHUME KYPCA

APUDOMETHUKA

PanmonanbHble 4ymcsaa. PaciupeHre MHOXKECTBAa HATYypajbHBIX YMCET JO MHOXKECTBA IIeNIbIX. MHOXECTBa LEJIbIX YHUCEN 10 MHOKECTBa
panroHaIbHBIX. PalioHaIbHOE YHCIIO KaK OTHOIICHHE M/N, Tae M- mesoe Yuciio, N — HarypaibHoe. CTENEeHb C IeJIbIM MTOKa3aTeIeM.

JelicTBUTEIbHBIE YHCaa. KBanpaTHbIN KopeHb u3 uncia. KopeHs TpeTbeli creneHu. 3anuch KOpHEH ¢ TOMOIIBIO CTETICHH C IPOOHBIM ITOKa3aTeIeM.

[Tonsitue 00 uppanmoHanbHOM yncie. MppalinoHaabHOCTh YKcIa U HECOM3MEPUMOCTh CTOPOHBI M TMArOHaM KBajipaTa. [lecaTuunble MpuOIMKeHUs
UPpalMOHATILHBIX YHCE.

MHOXEeCTBO JEHCTBUTENBHBIX YHCEN; MPEICTaBICHUE JCUCTBUTEIbHBIX YHUCEI OECKOHEYHBIMU JECATUYHBIMU Jpobsimu. CpaBHeHUE
JEUCTBUTENBHBIX YUCEI.

Koopaunarnas npsimasi. M3o0paskeHue yncen ToYKaMu KOOpIMHATHON psiMOi. UHCIIOBBIE TPOMEKYTKH.

HN3mepennsi, mpudIM:KeHUsl, OleHKH. Pa3Mepsl 00OBEKTOB OKPYKAIOMIETO MHpa (OT 3JIEMEHTApHBIX YacTHIl A0 BceneHHOM), UIMTEeThHOCTh
MIPOLIECCOB B OKPY’KAIOIIEM MUpe. BoiieneHre MHOKUTENS — CTENICHH JIECSATH B 3aIIMCH YUCIA.

[TpubmmkEHHOE 3HAYCHNE BEIIMYUHBI, TOUHOCTH MPHOIMKeHus. [IpuKuIKa v O1leHKa pe3y/IbTaTOB BEIYMCIICHHIA.

AJI'EBPA

Auredpanyeckne BbIpakKeHUsl. DyKBEHHbIE BBIpRKECHUS (BBIpAKEHHUS C IMepeMeHHbIMU). UucioBoe 3HaueHHE OYKBEHHOTO BBIPAKEHHUS.
JlonycTumble 3HaueHHs nepeMeHHbIX. [lofcTaHoBKa BbIpakeHUM BMecTo NepeMeHHbIX. IIpeoOpazoBaHue OyKBEHHBIX BBIPaXKEHHUH Ha OCHOBE CBOMCTB
apudmerrnueckux nericTBuil. PaBeHCTBO OyKBEHHBIX BbhIpaskeHUM. Tox1ecTBO.

Crenenb ¢ HaTypaJbHBIM MOKa3aTesleM U ee cBoicTBa. OnHOUWIEHB! U MHOrouieHsl. CreneHp MHOrouieHa. Clio)keHHE, BBIUNTAHUE, YMHOKEHUE
MHOrouseHoB. DopMysbl COKpaIIEHHOTO YMHOXEHUS: KBaJpaT CyMMbl M KBaJapaT pasHocTH. Dopmyra pazHocTH KBajparoB. IIpeobpazoBanHue 1enoro
BBIPQKEHHUS B MHOTOWIEH. Pa3ioskeHne MHOrO4JIEHOB HA MHOKUTENU. MHOTOUIEHBI ¢ OAHOM nepeMeHHoN. KopeHb MHOrounena. KBagparHelil Tpéxuies;
Pa3IoKEeHUE KBAIPATHOTO TPEXWICHA HA MHOXKUTEIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anrebpandeckoil apoOu. CroxeHue, BbIUMTaHUE, YMHOXKEHUE, JeJeHHUEe aaredpandeckux ApoOei.
CreneHb C 1eJIBIM TTOKa3aTejIeM U €€ CBOKMCTBA.

ParyonansHble BeIpaskeHUs U UX mpeoOpa3oBanus. Jloka3aTenbCTBO TOXKIECTB.

KBanparusle kopHu. CBoiicTBa apu(PMETHYECKHUX KBaJpaTHBIX KOpPHEH M MX MPUMEHEHHE K MPeoOpa3sOBaHMIO YHMCIOBBIX BBIPAXKEHUN U
BBIUYHCIICHUSIM.

YpaBHeHnusi. YpaBHeHue ¢ ofgHoi nepemenHoil. Kopenb ypaBHenus. CBoWCTBa YMCIOBBIX paBEHCTB. PaBHOCHIIBHOCTD YpaBHEHUH.

Jluneiinoe ypaBHeHue. KBajgpaTHoe ypaBHeHue: hopMyia KopHeil KkBaapaTHOro ypaBHeHus. Teopema Buera. Pemenne ypaBHeHMI, CBOASAIIMXCS K
JUHENHBIM U KBaJpaTHbIM. [IpriMepsl pelienns ypaBHEHUN TpeThel U 4eTBepTOl cTeneHel. Pemenre ApoOHO-paliioOHaIbHBIX YpaBHEHUH.

VYpaBHeHUs ¢ AByMsI IepeMEHHBIMU. JIMHENHOE ypaBHEHHE C IBYMs IEPEMEHHBIMU, IPUMEPHI PEIICHUH YPaBHEHUH B 1IEJIBIX YHCIIaX.

Cucrema ypaBHEHHH ¢ IByMsl epeMeHHbIMU. PaBHOCUIIBHOCTD cucTeM. CHCTeMBI ABYX JIMHEHHBIX YPaBHEHUH C IByMs MIEPEMEHHBIMU; PELICHHE
IIOJICTAHOBKOM U cioxeHueM. [Ipumepsl pelenns cucTeM HETMHENHBIX YPABHEHUH ¢ ABYMs IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a7a9 anreOpandecKuM CIIoCOOOM.



JlexapToBbI KOOPIMHATHI Ha IIOCKOCTH. [ 'paduueckas MHTEpIIpeTalys ypaBHEHUS C IBYMs IepeMEHHBIMU. ['paduK JIMHEHHOTO YpaBHEHUS C IBYMSI
MEPEeMEHHBIMH; YIJIOBOW KOA(h(UIMEHT MpsSMOil; yClOBUE MapalieIbHOCTH MNpsAMbIX. ['paduku mpocTediinx HEIMHEMHBIX ypaBHEHUM: mnapabora,
runepooma, OKpyKHoOCTh. I padudeckas HHTepIpeTaus CUCTEM YPaBHEHUH C IBYMS TIEPEMEHHBIMH.

HepaBencrBa. UnciioBbie HepaBeHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM nepeMeHHON. PaBHOCUIILHOCTh HEPABEHCTB. JIMHEITHBIE HEPaBEHCTBA
¢ onHoM nepemeHHoi. KBagparusie HepaBeHcTBa. CHCTEMBI HEPABEHCTB C OJIHON EPEMEHHOM.

OYHKINHU
OcHOBHBIE NOHATHUSI. 3aBUCUMOCTb U Mex 1y BesinunHaMu. [Tonarue pynkuun. O6aacts onpeeneHust 1 MHOXKeCTBO 3HaueHui pyHkuun. CriocoObl
3aganusa ¢pyHkuuid. ['paduk ¢pynkumid. CoiicTBa QpyHKIMH, X oroOpakeHue Ha rpaduke. [Ipumepsl rpaduKoB 3aBUCHMOCTEH, OTPAXKAIOIIUX PealbHbIe
IIPOLIECCHI.
YucyoBble pyHkuuu. OyHKIMH, ONMUCHIBAIONINE MPIMYIO0 U 00paTHYIO MPOMOPLUHOHAIBHBIE 3aBUCUMOCTH, X I'paduKu U cBoicTBa. JIuHeiiHas
¢byHnkuus, ee rpaduk u ceoiictsa. KBanparuunas GpyHkuus, e€ rpaduk u coiicta. CreneHHble GyHKLINHU C HATYpaJIbHBIMU MOKa3aTeIs MU 2 U 3, uX rpaduku

u cBoiicta. I'paduku Gpynkumii y =+~ y = K ,y=1X|.
X

YuciaoBble nociaeaoBaTebHOCTU. [oHATHE YMCIOBOI MOCIENOBATENBHOCTH. 3aJaHHE IOCIEI0BATEILHOCTH PEKYppPEeHTHOU (opmyiol n-To
YJICHA.

Apudmernueckast u reoMerpuueckas mporpeccuu. @opmyibl #-To uieHa apuMETHIeCKO U T€OMETPUUYECKON MPOrpeccuii, CyMMa MEPBBIX 7—X
qyIeHOB. M300paskeHne WieHOB apuMETHICCKON U TEOMETPUICCKON MTPOrpecCHii TOYKaMU KOOPAMHATHOM IIOCKOCTH.

BEPOATHOCTD U CTATUCTUKA

OnucareabHasi crarucrtuka. IlpencrasneHue naHHBIX B BUAE TaOmul, auarpamM, rpagukoB. CryudaiiHas HW3MEHUYMBOCTb. CTaTHCTUYECKUE
XapaKTepUCTUKH Habopa JaHHBIX: cpeHee apupMeTHYeCcKoe, MeraHa, HanOobllee 1 HauMeHblllee 3HaYeHus1, pa3Max. [IpencraBienue o BBIOOPOUYHOM
HCCIIE0BAHNH.

Cayuaiinble coOBITHSI M BePOSITHOCTD. [loHsATHE O ciydaiiHOM ombITe U ciaydaifHOM coObITuH. YacToTa ciydaitHOro coobITus. CTaTuCTHUECKUI
MOJIXOJl K TOHSATUIO BEPOSITHOCTH. BeposTHOCTH MPOTHMBOMNOJNOXKHBIX coObITHH. HezaBucumble coObITHS. YMHOXKEHHE BeposTHOCTEH. JlocTOBEpHBIE U
HEBO3MOXHbIE COOBITHS. PaBHOBO3MOXHOCTH cOOBITHH. Kitaccuueckoe ornpeiesieHue BeposSTHOCTH.

KomOunaTopuka. Pemenne koMOMHATOPHBIX 3a71a4 repedopom BapuanToB. KomOmHaTOpHOE NIpaBmiio yMHokeHus. [lepecTaHOBKY U hakTOpHaL.

JIOI'MKA 1 MHOXECTBA
TeopeTnko-MHOKeCTBEeHHbIE OHATHS. MHOXXECTBO, JIEMEHT MHOKECTBA. 3aJaHUE MHOKECTB MEPECEUECHUEM DIIEMEHTOB, XapaKTEPUCTUUECKUM
cBoiicTBoM. CTaHapTHele 0003HAUEHHs YUCIOBBIX MHOXeECTB. ITycToe MHOXecTBO U ero obo3HaueHue. [TonmHoxkecTBo. OObEeMHEHNE U TTEpecedeHHe
MHOJKECTB, PA3HOCTh MHOXECTB.
Wnmroctpanyist OTHOILIEHUI MEKIy MHOKECTBAMU C IIOMOILBIO [uarpaMm Diinepa — Benna.



aemMeHThI Joruku. Ilonsatue o PAaBHOCUJIBHOCTH, CIICAOBAHUH, YHOTPCGJICHI/IC JIOTUYCCKUX CBA3OK eciu ..., mo..., 6 MOM U MOJIbKO 6 MoMm ciydae,
JIOTUYCCKHNE CBA3KU U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTHUN

Hcropus dhopMupoBaHHs MOHATUS YHCIIA: HATYpaJbHBIE YMCIA, APOOH, HEAOCTATOUHOCTh PALIMOHATBHBIX YHCEN [T TEOMETPUUECKUX H3MEPEHHH,
uppanroHaibHble yncina. CTapuHHbIE CUCTEMBI 3amucH yucen. J[poou B BaBunone, Erunre, Pume. OTkpbiTHE NecATUYHBIX apoOei. CTapuHHBIC CHCTEMBI
Mmep. JlecsaTuunbie 1pobu u MeTpuueckas cuctema mMep. [losBnenne orpunarenbHbIx ynucen u vyas. JI.Maraunkuid. JI.9inep.

3apoxaeHue anreOpsl B Henpax apudmeruku. An-Xope3smu. Poxaenne OykBenHoi cumBonuku. [1.depma, @.Buer, P.Jlexkapt. McTopus Bompoca o
HaxXOXJAeHUU (QopMya KOpHEW anreOpanuecKux ypaBHEHUH, HEpa3peuIMMOCTh B paauKajiaX ypaBHEHHM cTemneHu, Oombiiei uersipex. H.Taprambs,
k. Kapnano, H.X.AGenb, D.I"anya.

H300peTeHne MeToaa KOOpAWHAT, MO3BOJISIIOIIETO MEPEBOJUTh TeoMeTpudeckue o0bekThl Ha s3bIK anredpol. P.Jlexapt u I1.depma. IIpumepst
Pa3IMYHbIX CUCTEM KOOPJMHAT Ha MJIOCKOCTH.

3anaua Jleonapao [Iuzanckoro (Gubonayun) o kponukax, unciaa @ubonayun. 3aava o MAXMaTHON JTOCKE.

Hcroku Teopun BEpOATHOCTEN: CTpaxoBoe Aeio, a3apTHbie urpsl. [1.depma u b.I1ackans. S.bepuymmu. A.H.Konmoropos.

I'EOMETPUA

Harasignasi reomerpusi. Harnsaneie npeacTaBieHus 0 MPOCTPAHCTBEHHBIX GUrypax: Ky0, mapasuienenurne, npusma, nupamMmuia, map, cepa, KoHyc,
mmHAp. W3o0pakeHue mnpocTpaHcTBeHHBIX (uryp. Ilpumepsr cedenuii. MuororpanHukd. I[IpaBuiibHBIE MHOTOTPAaHHHKH. HPHUMEpPHI Pa3BEPTOK
MHOI'OTPaHHUKOB, HUJIMHAPA U KOHYCA.

[TonsTre oobeMa: eAMHMIIBI 00bEMa, 00BEM MPSIMOYTOJLHOTO Mapajienenumnena, Kyoa.

I'eomerpuueckne ¢purypsl. [Ipsameie n yrnel. Todka, npsiMasi, IUIOCKOCTb, OTPE30K, Jyd. YToJl. Buisl yrioB: BEpTUKAIBHBIE U CMEXHBIE YIJIBI.
buccekrpuca yria.

[TapannensHble M nepecekaromuecs mnpsmele. [lepnenaukynsapHble npsmble. TeopemMbl O NapaJlIEIbBHOCTH U MEPHEHAUKYISPHOCTH NPSMBIX,
MEPIEeHIUKYIIAP U HAKJIOHHAs K IpsiMoi. CepeTuHHBINA NEPIEeHIUKYISAP K OTPE3KY.

I'eomerpuueckoe MecTo Touek. CBOIcTBa OMCCEKTPUCHI YTIIa M CEPETUHHOIO MEPIEHIUKYIISIpa K OTPE3KY.

Tpeyronbauk. Beicota, Mmeauana, OuccekTpuca, CpeAHssl JUHUSA TpeyroyibHUKa. PaBHOOeApeHHbIE U PaBHOCTOPOHHUE TPEYTOJIbHUKH; CBOWCTBA U
NPU3HAKM DPAaBHOOEAPEHHOIO TpeyroibHUKA. [IpU3HaKu paBeHCTBA TPEYrOJIbHUKOB. HEPABEHCTBO TpeyrojbHUKAa. COOTHOIIEHUS MEXAy YyIJIaMu H
CTOpOHAMU TPEYTrOJIbHUKA.

CymMma yrioB TpeyrojibHHMKa. BHemrnue yriel TpeyronbHuka. Teopema @aneca. Ilogo6ue TpeyronabHukoB. [Ipu3Haku mogoOHsi TPEyrolbHUKOB.
Teopema ITndaropa. CuHyc, KOCHHYC, TAHTEHC, KOTAHT€HC OCTPOTO YTIIa MPSIMOYTOIBHOTO TPEeyrombHNKa 1 yrios ot 0 no 180°; mpuBenenue k octpomy
yriy. Pemenue npsMOyroiapHBIX TpPEyroJbHUKOB. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. DOpMyIbl, CBA3BIBAIOIINE CHUHYC, KOCUHYC, TaHTEHC,
KOTaHI'€HC OJTHOTO U TOTO K€ yriia. Permenne TpeyroJlbHUKOB: TeOpeMa KOCUHYCOB U TEOpEMa CUHYCOB. 3aMe4aTeNIbHbIE TOUKH TPEYTOJIbHUKA.

YetsipexyronbHuK. [lapamienorpamm, ero cBoiicTBa u nmpusHaku. [IpsAMOyroabHHUK, KBaapaT, poMO, UX CBOWCTBa M NMpu3HaKku. Tpamenus, cpeanss
JIUHUS TPaNeIH.

MHoroyroiasHuK. Beimykiible MHOTOyrojapHUKH. CymMMa YIJIOB BBITYKJIOTO MHOTOYTOJIbHUKA. [IpaBuiIbHbIE MHOTOYTOJIBHUKH.



Oxpyx)HOCTh U Kpyr. Jlyra, Xxopza, CeKTOp, cerMeHT. LleHTpanbHbIil yroJ, BOMCaHHBIN YroJl, BEIUYMHA BIIMCAHHOTO yriia. B3auMHOE pacnoioskeHne
IpSIMOM M OKPYXXHOCTH, IBYX OKPYXKHOCTEH. KacaTelIbHAas M CEKylas K OKPYKHOCTH, UX CBOMCTBA. BIINCAHHBIE M ONMCAaHHBIE MHOTOYI'OJbHUKH.
OKPYKHOCTb, BIIMCAHHAasi B TPEYIOJbHUK, U OKPYKHOCTb, OIMCAaHHAs OKOJIO TPEYrOoJIbHUKA. BIMCaHHBIE M ONMCAaHHBIE OKPYKHOCTH IIPABHIIBHOIO
MHOT'OYTI'OJIbHUKA.

I'eomerpuueckue nmpeodpasoBanus. [lonstue o paBeHctse ¢puryp. [loHsTHE O IBHKEHUU: OCeBast U LIEHTPAIbHAs CHMMETPHUH, TApaJUICIIbHBINA TIEPEHOC,
noBopoT. [lonarue o nogobun Guryp 1 roMOTETHH.

[TocTpoenust ¢ moMoUIbI0 HUPKYJISA U IMHEWKU. OCHOBHBIE 33J]aul Ha IIOCTPOEHUE: JIEJIEHUE OTPE3Ka MOI0JIaM; IOCTPOEHHUE YIJia, PABHOTO JIAHHOMY;
IIOCTPOCHHE TPEYTOJIbHUKA 110 TPEM CTOPOHAM; NOCTPOSHHE MEPIEHIUKYIIAPA K IPSIMOil; HOCTpoeHHe OUCCEKTPHUCHI YIUIa; JIeJIeHne OTpe3Ka Ha N paBHBIX
4acTeu.

Pemienue 3a1a4 Ha BBIYHMCIICHUE, IOKA3aTEIBCTBO M IOCTPOSHHUE C MCIIOIF30BAHHEM CBOWCTB H3yYCHHBIX (QUTYD.

H3mepenne reomeTpu4ecKux BeJHYMH. J[JIMHA OTpE3Ka. pacCTOSIHUE OT TOYKH 10 NPSAMON. PACCTOSIHUE MEXKAY NapajuIeIbHBIMU MIPSIMBIMU.

[IepuMeTp MHOTOYTOJIBHUKA.

JUIMHA OKPY>KHOCTH, YUCJIO T; JUIMHA JYI'H OKPYKHOCTH.

I'panycHas mepa yriia, COOTBETCTBUE MEXAY BEIMYMHOMN LIEHTPAJIBHOIO YIJIa U JJIMHOM JYI'¥ OKPYKHOCTH.

[Tonarue miomanu riockux ¢uryp. PaBHOococTaBineHHble W paBHOBenMkHe ¢Gurypsl. Ilmomane npsmoyronsHuka. [lnomanu napasienorpamma,
TpeyrojbHUKa U Tpanenuu. [1nomans MHOroyrojipHUKa. IUIOHIA/lb KPYyTa U ILIOIAb CEKTOPA. COOTHOILIEHUE MEXKY MJIOLIAASIMU MOAOOHBIX QUTYP.

Pemienue 3a1a4 Ha BBIYMCIICHUE U JOKA3aTEIbCTBO C UCIOIb30BAHUEM U3YUYEHHBIX (POPMYIL.

Koopaunarel. VYpaBrenue npsmon. Koopaunatsl cepenunbl oTpe3ka. Popmysa pacCTOSHUS MEXAY ABYMs TOYKAMU IUIOCKOCTH. YpaBHEHUE
OKPY>KHOCTH.

BexTopsl. JlnuHa (Mozayns) BekTopa. PaBeHcTBo BekTopoB. KommnHeapHsie BekTopbl. KoopauHaThl BeKTOpa. YMHOKEHHE BEKTOpa Ha YHUCIIO0, CyMMa
BEKTOPOB, PA3JI0KEHUE BEKTOPA 110 IBYM HEKOJIJIMHEAPHBIM BeKTOpaM. CKalIspHOE POU3BEICHUE BEKTOPOB.

TeopeTnko-MHOXKecTBEeHHbIEe MOHATHA. MHOXECTBO, 3JIEMEHT MHOXECTBA. 3alaHHE€ MHOXKECTB NE€PEUNCICHUEM 3JIEMEHTOB, XapaKTePUCTUYECKUM
cBoiicTBoM. [TogmHOKecTBO. OOBEIMHEHNE U TIEpECEUeHe MHOXKECTB.

JJieMeHTHI JIOTUKHU. Onpenenenne. AKCHOMBI M TeopeMbl. JlokazarenbcTBo. Jloka3aTenbcTBO OT MpoTUBHOTO. Teopema, oOpaTHas nanHou. [Ipumep u
KOHTPIIPUMED.

[lonATHE O PABHOCHIILHOCTH, CJIEAOBAaHUH, YIOTPEOIECHUE JTOTMUECKUX CBSI30K eCau..., MO..., 8 MOM U MOJbKO 8 MOM Clyyde, JTOTUIECKUE CBA3KU U,
unu.

I'EOMETPUSA B UCTOPUYECKOM PA3BUTHUN
Ot 3emnemepus k reomeTpuu. [ludarop u ero mkona. @anec. Apxumen. [locTpoeHne npaBUIBHBIX MHOTOYTONBHUKOB. Tpuceknus yrina. KBagparypa
Kpyra. Y aBoenue kyoa. Mctopus uucna n. 3o1otoe ceuenune. «Hagamay Exmmna. JI.9#nep. H.W. Jlo6aueBckuii. icTopus msaiToro mocrysara.
N300perenue MeToaa KOOPIMHAT, MO3BOJISIONIETO EPEBOIUTH T€OMETPUUYECKHE O0BEKTHI Ha s3bIK anredpsl. P.Jlexapt u I1.depma. [Ipumepst
Pa3IMYHBIX CUCTEM KOOPJAWHAT Ha IIIOCKOCTH.



TEMATHUYECKOE IINIAHUPOBAHUE
MATEMATUKA 8 kiaace

Ne I'naBa/Paznen TeMma 3aHATHA Jara

i NpoBeeHus
IloBTOpenne kypca 7 kiaacca (3 4) 8a 86

1. [ToBTOpeHME [ToBTOpeHme. BripaxkeHus, TOXKISCTBA, ypaBHEeHUsA. DopMyITbI 5.09 1.09

COKpAILIEHHOTO YMHOKEHHS

2. IToBTOpEHUE [Toropenue. CteneHb ¢ HATYPAIBHBIM ITOKA3aTEIEM 5 1

3. IToBTOpEHue [ToBTopenue. CucTeMbl IMHEUHBIX YPaBHEHUIN 6 4

4. IToBTOpEHME IToBTOpeHME. Pemenne reoMeTpuIeCKuX 3a1a9 7 7

I'naBa 1 PauuonaJsibHbie apoou (23 v)

5. PammonanesHbie qpobu PanmonansHbIe BEIpa)KEHUS 7 7

6. PanponansHbie qpobu OcHoBHoOe cBoiicTBO npodu. Cokpamienue qpodei 12 11

7. PanponansHbie qpobu OcHoBHOE cBOIcTBO podu. CokpanieHue qpodeit 12 14

8. PanmonanbsHble 1poOH OcHoBHOe cBoMcTBO npodu. CokparieHue apodei 13 14

9. PanmonansHbie 1podu CroxeHre 1 BBIYUTaHHE IPpoOeii ¢ 0TMHAKOBBIMU 3HAMEHATEISIMU 14 15

10. PanmonanbsHbie 1poOH Cro)xeHue U BhIUUTaHKE JPOOeH C OJMHAKOBBIMY 3HAMEHATEIISIMU 14 15

11. CrapToBas IMarHOCTHKA 18 18

12. PanmonanbHbIe 1poOH CrnoxxeHue 1 BEIYMTaHHE Apo0Oel ¢ pa3HBIMHA 3HAMEHATEIISIMHU 19 21

13. PanmonaneHbie qpobu CroxeHue 1 BBIYHTaHKE APOOEH ¢ pa3HBIMHU 3HAMEHATEISIMH 19 21

14. ParnmonanesHbie qpobu CrnosxeHue 1 BeIYUTaHHE ApoOe ¢ pa3HBIMHA 3HAMEHATEISIMHU 20 22

15. PammonansHbie qpoOu CroxeHue 1 BBIYMTaHHE APOOEi ¢ pa3HBIMHU 3HAMEHATESIMH 21 22

16. PanmonanesHbie qpobu Konmponvnaa paooma Nel no meme «Payuonanvnsie 0poou u ux 21 25

ceolicmea»




17. PanmonanbHbIe 1poOH YMHuokeHHe apobeii. Bo3seaeHue apoOu B CTEIIEHD 26 28
18. PanmonansHbIe 1poOH YMHokeHHe apobeii. Bo3seaeHue apo0du B CTENEHb 26 28
19. PanmonanbHbie 1poOU Jenenue npobeit 27 29
20. PannonansHbIe 1poOH Jenenue apobeit 28 29
21. PanmonanesHsie qpoOu [IpeobGpa3zoBaHue palMOHATBEHBIX BEIPasKCHHUN 28 2.10
22. PammonaneHbie qpoOu [IpeobGpa3zoBaHue palMOHATBEHBIX BRIPaKEHHUN 3.10 5
23. PanponansHbie qpodu IIpeoOpa3zoBaHue palUOHATLHBIX BRIPAKEHUH 3 5
24. PammonaneHbie qpobu [IpeobpazoBaHue palOHATBHBIX BHIPaKCHHN 4 6
25. PanponansHeie qpobu Oyukims y=k/x u ee rpadpuk 5 6
26. PanponansHbie qpodu Oyukims y=k/x u ee rpadpuk 5 9
27. PanmonanbsHble 1poOH [Ipencrasnenue apoOHU B BUIE CYMMBI Ipo0Oei 10 12
28. PanponanesHbie qpodu Konmponwvuasn paooma Ne2 no meme «llpouseedenue u wacmnoe 10 12
opooeiiy
I'naBa 5§ YerbipexyrojabHuku (13 4)

29. YeThIpexyroabHUKA MHOTOYTOJIbHUKN 11 13
30. UeTbIpexyTroabHUKH MHOTroyroapHUKH 12 13
31. YeThIpexyroabHUKA [Mapannenorpamm u Tpamnenus 12 16
32. YeTbIpexyroabHUKU [TapannenorpaMm u Tpanenus 17 19
33. UeThIpexyTroabHUKH [TapannenorpamMm u Tpanenus 17 19
34. YeTbIpexyroabHUKU [TapannenorpaMm u Tpanenus 18 20
35. UeThIpexyTroabHUKH [NapannenorpamMm u Tpanenus 19 20




36. YeThIpexXyroabHUKH [IpsiMoyTroyIbHUK, pOMO.KBaIpat 19 23
37. YeThIpexyroiabHUKA [IpsiMoyTOJIEHUK, pOMO.KBaJIpAT 24 26
38. YeThIpexyroiabHUKN [IpsMoyronsHUK, pOMO.KBapaT 24 26
39. YeThIpexXyroabHUKH Konmponvuasa pavoma Ne3 no meme: « YemovipexyzonsHuku» 25 27
40. YeThIpexyroiabHUKN Pemenue reomerpuyeckux 3agad 26 27
41. YeTrlpexyroiabHUKN Pemenue reomerpuyeckux 3agad 26 9.11
I'naBa 2 KsagpaTtnsie kopHu (19 1)
42. KBanpaTHbie KOpHU PanmonansHble yncna 7.11 9
43. KBajpaTHbie KOpHU UppaunonanbHbie yncna 7 10
44, Ksanparnsle kopaH Ksanpathbie kopHu. ApudMeTHdecKuii KBaApaTHBIA KOPEHb 8 10
45, KBajpaTHbie KOpHU VYpaBHeHHe x*=a 9 13
46. KBanpatnslie kopHH Haxoxnenne npuGimkeHHbIX 3HAUEHUH KBaJpaTHOTO KOPHS 9 16
47. Ksanparnslie kopHH OyHKIms y=\X ¥ ee rpaduk 14 16
48. KBanparnbie kopHH KBanpaTHbIH KOpEHb U3 POU3BEICHUS U IPOOH 14 17
49. Ksanparnbie kopHH KBanpaTHbIil KOpEHb U3 CTENIEHH 15 17
50. KBanparnblie kopHH KBanpaTHbIil KOpEHb U3 CTENIEHH 16 20
51. KBagpatnbie kopHU Konumponvuasa paboma Ned no meme: «Apugpmemuueckuii 16 23
K8AOpaAmHblil KOPEHb U €20 CE0UCmEa)
52. KBanparssie kopaH BriHecenre MHOXKUTENS U3-T10/ 3HaKa KOpHs. BHeceHne MHOXUTENSA 21 23
OJ1 3HaK KOPHS
53. KBanparnsie kopHH BriHeceHre MHOKUTENS U3-T10/ 3HaKa KOpHs. BHeceHne MHOXUTENSA 21 24

oA 3HAK KOPHs




54. Ksanparnsie kopHH BriHeceHre MHOXKUTENS U3-T10 3HaKa KopHs. BHeceHne MHOXUTENA 22 24
MOJ1 3HaK KOPHS
55. Ksanparasie kopHH [IpeobpazoBaHue BEIPAKEHUM, COACPIKAIINX KBAAPATHBIC KOPHU 23 27
56. KeanparHbie KOpHH [IpeobpaszoBaHue BEIPAKEHUM, COACPIKAIINX KBAAPATHBIC KOPHU 23 30
57. KBanpaTHsie kopHu [IpeobOpaszoBaHue BbIpaKeHUH, COMIEPKALINX KBaIpaTHBIE KOPHU 28 30
58. Ksanparasie kopHH [IpeobpaszoBaHue BEIPAKEHUM, COACPIKAIINX KBAAPATHBIC KOPHU 28 1.12
59. Ksanpatnslie kopaH [IpeobpazoBaHre BBIpaKeHUH, COJIEPKALTNX KBAIPATHBIE KOPHU 29 1
60. Ksanparnsle kopaH Konumponwvuasa padoma Ne5 no meme: «Illpumenenue ceoiicme 30 4
apugmemuueckozo Keadpammo20 KOpHs»
I'naBa 6 Inomans (13 u)

61. [Tnomanp [Tnomaas MHOTOYTOTBHUKA 30 7
62. [Tnomane [Tnomane napamienorpaMmma, TPEyTroJIbHUKA U TPATICI[HH 5.12 7
63. [Tnomane [Tnomane napamienorpaMmma, TpEyroJIbHUKA U TPANCIHU 5 8
64. [Tnomanmp [Tnomaap napaienorpaMma, TPEyroJbHUKA U TPAreuu 6 8
65. ITnomans [Tnomane napamienorpaMmma, TpPEyroJIbHUKA U TPANCIHU 7 11
66. ITnomans [Tnomane napasmienorpaMmma, TPEyroJIbHUKA U TPATICIUH 7 14
67. ITromans [Inomane napannenorpamma, TPEyTroJIbHAKA U TPATIEIHH 12 14
68. [Tnomane Teopema [udaropa 12 15
69. [Tnomanp Teopema [Iugaropa 13 15
70. [Tnomane Teopema [Iugaropa 14 18
71. IDnomans Pemrenne 3amau 14 21
72. IImomans Pemenue 3amau 19 21




73. [Tmomans Konumponvuasa paboma Neb6 no meme: «llnowiaony 19 22
I'maBa 3 KBagpaTnsle ypaBHenusi (21 4)
74. KBanpatHble ypaBHEHUS HemnonHbie kBajpaTHbIC YpaBHEHUS 20 22
75. KBanpartnsle ypaBHeHUs Henonuele kBagpaTHbIE ypaBHEHUS 21 25
76. KBanpaTHsle ypaBHeHUS dopmyrna KOpHEH KBaIpaTHOT'O YpaBHEHHS 21 28
77. KBanpatHble ypaBHEHUS dopmyrna KOpHEH KBaIpaTHOT'O YPaBHEHHUSI 26 28
78. KBanparnsle ypaBHeHUs ®dopmyra KOpHEH KBaJlpaTHOTO YpaBHEHHUS 26 29
79. KBanpatHbie ypaBHEHUS Perrenue 3a1a4u ¢ MOMOIIBIO KBAIPATHBIX YPaBHEHUI 27 29
80. KBanpaTHble ypaBHEHUs Perrenue 3a1a4u ¢ MOMOIIBIO KBAIPATHBIX YPaBHEHUH 28 11.01
81. Ksanpatnsle ypaBHeHUS Pemenue 3ana4 ¢ TOMOIIBIO KBaIpaTHRIX YpaBHEHUN 28 11
82. KBanpaTHbie ypaBHEHUS Teopema Bueta 9.01 12
83. KBanpatusie ypaBHeHUS Teopema Buera 9 12
84. KBanpatnsie ypaBHeHUs Konmponvnas paboma Ne7 no meme: «Keadpamnoe ypasnenue u ezo | 10 15
KopHuy
85. KBanpatssle ypaBHeHUs Pemenne qpoOHBIX panlnOHATBHBIX YpaBHEHUH 11 18
86. KBanparnslie ypaBHeHUS Pemrenue qpoOHBIX pallMOHAIBLHBIX YpPaBHEHUH 11 18
87. KBasiparHble ypaBHEHHS Pemenne qpoOHBIX pallMOHAIBHBIX yPaBHEHUI 16 19
88. KBaspatHble ypaBHEHHUS Pemenue 3agau ¢ mOMOIIBIO pallMOHATIBHBIX YPaBHEHHUH 16 19
89. KBanparssie ypaBHeHUS Pemenwne 3a1a4 ¢ TOMOIIBIO PAIMOHATIBHBIX YPaBHEHUH 17 22
90. KBasparHble ypaBHEHHS Pemenue 3anau ¢ mOMOLIBIO pallMOHATIBHBIX YPaBHEHUN 18 25
91. KBanparnsie ypaBHeHUS Pemenwne 3a1a4 ¢ TOMOIIBIO PAIMOHATIBHBIX YPaBHEHU I 18 25




92. KeanpatHble ypaBHEHUS YpaBHEHUs C TapaMeTPOM 23 26

93. KBanpatHble ypaBHEHUS YpaBHEHUS C TapaMeTPOM 23 26

94. KBagpatHeie ypaBHEHUS Konumponvuasn paboma Ne§ no meme: «/[poonvte payuonaivHole 24 29

ypasHenusny
I'naBa 7 Ionoouble TpeyroabHuku (18 4)

95. [Tomo6HbBIE TPEYTOIHHUKI Omnpenenenue MoOOHBIX TPEYTOIBHUKOB 25 1.02

96. [Momo6HbBIE TPEYTONBHUKH [Mpu3HaKky OAOOUS TPEYTOJIEHUKOB 25 1

97. [MonoGHBIE TPEYTrOTBHUKH [Ipu3Haku ogoOUs TPEYTOIEHUKOB 30 2

98. IMono6HbBIE TPEYTOTBHUKH [pu3HaKy 000U TPEYTOJIEHUKOB 30 2

99. [MonoGHBIE TPEYTrOTBHUKH [Ipu3Haku ogo0OUs TPEYTOILHUKOB 31 5
100. [MonoGHBIE TPEYTrOTBHUKH [Ipu3Haku ogo0OUs TPEYTOIEHUKOB 1.02 8
101. IMono6HbBIE TPEYTOTBHUKH Koumponvnan paboma Ne9 no meme: «llpuznaxu nodoous 1 8

mpey2o1bHUK08»

102. [Tono6HbIE TPEYTOIBHUKHU [MpumeHeHne Mo100us K TOKAa3aTEILCTBY TEOPEM U PEIICHUIO 33124 6 9
103. [TogoOHBIE TPEYTONIBHUKH [TpumeHeHune o 00us K JOKa3aTeNbCTBY TEOPEM U PELICHUIO 33134 6 9
104. [TomoOHbBIE TPEYTOIHHUKHU [Ipumenenne mog00us K T0OKA3aTENLCTBY TEOPEM H PEILICHUIO 33124 7 12
105. [Mono6HBIE TPEYTrONBHUKH [MpumeHeHne mo1o0us K T0KAa3aTENLCTBY TEOPEM U PEIICHUIO 33124 8 15
106. [TogoOHBIE TPEYTONIBHUKH [TpumeHeHune o 00us K JOKa3aTeNbCTBY TEOPEM U PELICHUIO 33134 8 15
107. [Tomo6HbIE TPEYTOIBHUKHI [Ipumenenne mogo0us K T0Ka3aTENbCTBY TEOPEM H PEILICHHUIO 33124 13 16
108. [Tomo6HbIE TPEYTOIBHUKHI [Ipumenenne mogo0us K T0Ka3aTENbCTBY TEOPEM H PEILICHUIO 33124 13 16
109. [TonoGHBIE TPEYTrOTBHUKH CooTHoIIEHHE MEXAY CTOPOHAMH U YTIIaMU IPSAMOYTOJIEHOTO 14 19

TPEYroJIbHUKA




110. [TogoOHBIE TPEYTONBHUKH CooTHOIIIEHUE MEXTY CTOPOHAMHU U YTIIaMU MPSIMOYTOJILHOTO 15 22
TpeyroJbHHUKA
111 [Tomo6HbBIE TPEYTOIHHUKI CooTHollleHHEe MEXTY CTOPOHAMH U YTIIaMU IMPSIMOYTOJILHOTO 15 22
TpeyroJbHHUKA
112. [Tomo6HbBIE TPEYTOIHHUKI Konmponvnasa paooma NelO) no meme: «Ilooobnsie mpeyzonbnuku» 20 26
I'naBa 4 HepaBenctBa (20 4)
113. Hepapencrsa UucnoBble HEpAaBEHCTBA 20 29
114. Hepasenctsa UncnoBsle HEpAaBEHCTBA 21 29
115. Hepasenctsa CBo¥CTBa YHCIIOBBIX HEPABEHCTB 22 1.03
116. Hepagenctaa CBoiicTBa YUCIOBBIX HEPABCHCTB 22 1
117. Hepasenctsa CrnosxeHue 1 yMHO)KEHHE YHCIIOBBIX HEPAaBEHCTB 27 4
118. Hepagenctpa CroXeHue 1 YMHOXKCHUE YHCIIOBBIX HEPABEHCTB 27 7
119. HepasenctBa CrnoxeHue 1 yMHO)KEHUE YHCIIOBBIX HEPABEHCTB 28 7
120. Hepasenctsa [lorpemHocTs ¥ TOYHOCTH NPUOIMIKEHUS 29 11
121. Hepasenctsa Koumponvuasa paboma Nell no meme: «Hucnoesvie nepasencmea u 29 14
Ux ceoricmea
122. Hepasenctsa [lepeceuenue 1 0ObeTMHEHUE MHOKECTB 5.03 14
123. Hepasenctsa UrncnoBsle MPOMEKYTKH 5 15
124, Hepasenctia Pemennie HepaBeHCTB ¢ OAHOI TEpEMEHHOM 6 15
125. Hepasenctsa Pemenne HepaBeHCTB C OHOI TEpEeMEHHOI 7 18
126. Hepasenctia Pemenne HepaBeHCTB ¢ OAHOI TEpEMEHHOM 7 21
127. Hepasenctia Pemenue cucreM HEpaBEHCTB C OAHOM MEPEMEHHOM 12 21




128. Hepapencrsa Perienue cucreM HEpaBEHCTB C OJHOM MEPEMEHHOM 12 22
129. Hepapencrsa Perierre cucreM HEpPaBEHCTB C OJHOM MEPEMEHHOM 13 22
130. Hepasenctaa Jloka3zaTensCTBO HEPABEHCTB 14 1.04
131. Hepasencrsa Jloka3aTeabCTBO HEPABEHCTB 14 4
132. Hepasencria Konmponvnasn paooma Nel2 no meme: «Hepasencmea ¢ 00HOIL 19 4
nepeMeHHON U UX CUCEMbL)
I'maBa 8 OxpyxHocTh (16 )

133. OKpyXHOCTh KacarenbHas k OKpyKHOCTH 19 5
134. OKpyXHOCTh KacaTenbHas K OKpYKHOCTH 20 5
135. OKpyXHOCTh KacarenbHas k OKpyKHOCTH 21 8
136. OKpyXHOCTh LenTpanbHble ¥ BIUCAHHBIE YIJIBI 21 11
137. OKpyXHOCTh I{eHTpanbHble U BIUCAHHBIC YTITBI 2.04 11
138. OKpy>XHOCTh LleHnTpanbHBIE ¥ BIUCAHHBIE YTJIbI 2 12
139. OKpy»)HOCTh LlenTpanbHBIE ¥ BIUCAHHBIC YIJIBI 3 12
140. OKpy>KHOCTb YeTsIpe 3aMedaTeNbHbIE TOUKH TPEYTOJBHHUKA 4 15
141. OKpy>XHOCTh UeTsIpe 3aMedaTeIbHbIE TOUKH TPEYTOIbHUKA 4 18
142. OKpyKHOCTb UYeTsIpe 3aMedaTeNbHBIE TOUKH TPEYTOJBHHUKA 9 18
143. OKpy)HOCTb BrmcanHbIe U ONMCaHHBIE OKPYKHOCTH 9 19
144, OKpy>XHOCTh Brcanusie U onucaHHbIe OKPYKHOCTH 10 19
145. OKpy*’HOCTb BrmcanHbIe U ONMCaHHbBIE OKPYKHOCTH 11 22
146. OKpy>XHOCTh Pemenwne 3amau 11 25




147. OKpY>KHOCTh Pemenue 3amau 16 25
148. OKpy>XHOCTH Konmponvuasa paooma Nel3 no meme: «OKpyscHocHb» 16 26
I'naBa 5 CTeneHb ¢ MeJbIM MOKa3aTejeM. JJIeMeHThI CTATHCTHKH (9 1)
149, CTerneHb ¢ IebIM ITOKa3aTeIIeM. OrmpeaerieHne CTENEHH C IMEITBIM OTPHUIIATSIEHBIM TTOKa3aTeIeM 17 27
DJIEMEHTHI CTATUCTHKH
150. CreneHs ¢ LeNbIM TIOKa3aTeNeM. Omnpeenenue CTENEHH ¢ TeTbIM OTPUIIATENILHBIM TT0Ka3aTeIeM 18 2
ONEMEHTHI CTATUCTHKH
151. CreneHs ¢ LeNbIM TIOKa3aTeNeM. CBoiicTBa CTETCHH C IENBIM MTOKa3aTeNeM 18 2
DJNIEMEHTHI CTaTUCTUKH
152. CreneHs ¢ LeNbIM TIOKa3aTeNeM. CBoiicTBa CTEMCHH C IENbIM MTOKa3aTeNeM 23 3
DNIEeMEHTHI CTaTUCTUKH
153. CreneHs ¢ LeNbIM TIOKa3aTeNeM. CrannapTHBIN BHJ YUCTa 23 3
DNIEeMEHTHI CTaTUCTUKH
154, CreneHs ¢ LeNbIM TIOKa3aTeNeM. CrannapTHBIN BHJ YUCTIa 24 6
DNIEeMEHTHI CTaTUCTHUKH
155. CreneHs ¢ HENbIM IMOKa3aTENEM. Konmponvnaa paooma Nel4 no meme: «Cmenens c yenvim 25 13
neMeHThl CTATUCTUKU nokazamesiem u ee ceoicmea»
156. CreneHs ¢ HENbIM IMOKa3aTENEM. CO0p U rpynnupoOBKa CTATUCTUYECKUX JaHHBIX 25 16
DNeMEHTHI CTaTUCTUKH
157. KoHTpombHEIi cpe3 26 26.04
158. CrerneHs ¢ 1eNbIM TI0Ka3aTeleM. HarnsimHoe npeacraBneHne cTaTHCTUIECKON HH(POPMAIUN 2.05 16
OJNIeMEHTHI CTaTUCTHKH
IloBTOpEHHE
1509. [ToBTOpEHue PanmonansabIe TpOOH 2 17
160. [ToBTOpEHue KBanparHbie KopHU 7 -




161. [ToBTOpeHne KBanpatsslie ypaBHeHUs 7 17
162. IToBTOpEeHME Hepasenctia 8 20
163. [ToBTOpenue YeTbIpeXyroabHUKU 14 -
164. IToBTOpEeHME [lonoGHBIE TPEYTrOMBHUKH 14 22
165. [ToBTOpenue OKpy>XHOCTh 15 -
166. [ToBTOpenue Pemenue 3anau mo reomeTpun 16 23
167. IToBTOpeHue YnpolieHue BeIpaKeHUH 16 -
168. [ToBTOpenue Pemenne ypaBHEHMI 21 24
169. IToBTOpeHue Penrenue TekCTOBBIX 33024 21 24
170. IToBTOpeHue [TocTpoenue rpapukoB 22 -
171. ATTecTalOHHBIE UCTIBITAHUS 23 23
172. [ToBTOpEHMHE O6o01maroree MOBTOPEHHE 23 -




